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THE  PLAN 

JUL  11  1980 

In  the  first  years,  the  Renewable  Energy  Program  developed  mainly 
through  the  funding  of  unsolicited  grant  propofehl^'/ N'6wraii't)verall  plan 
has  been  written  by  the  Program's  staff  to  coordinate  'th^  direction  of 
work.  It  is  designed  to  promote  the  fullest  development  of  renewable 
energy  technologies  allowed  by  economic  and  environmental  factors.  It 
sets  up  general  project  areas  and  the  order  in  which  projects  in  those 
areas  will  be  started,  developed,  and  completed.  Both  solicited  and  un- 
solicited grant  proposals  will  be  considered  to  achieve  the  goals  the  plan 
establishes. 
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HOW  TO  APPLY 

A  pamphlet  titled  ''Guidelines  for  Preparing  Grant  Proposals  to  the 
Alternative  Renewable  Energy  Sources  Program"  explains  how  to 
prepare  a  grant  application;  no  other  form  is  required.  A  copy  is 
available  at  libraries  throughout  the  state,  or  can  be  obtained  from: 

The  Alternative  Renewable  Energy  Sources  Program 
Department  of  Natural  Resources  and  Conservation 
Renewable  Energy  Bureau 
32  South  Ewing 
Helena,  MT  59601 


INTRODUCTION 

The  supply  of  fossil  fuel  is  finite.  Dramatic  depletion  of  conventional 
fuels  has  taken  place  in  the  last  decade.  As  more  fossil  fuels  are  con- 
sumed, social  and  environmental  costs  related  to  their  extraction,  con- 
version, and  use  also  increase. 

To  help  deal  with  this  problem,  the  Montana  Legislature  established 
the  Alternative  Renewable  Energy  Sources  Program  in  1975.  The  pur- 
pose of  the  program  is  to  help  the  state  find  ways  to  lessen  reliance  on 
fossil  fuels  by  stimulating  research,  development,  and  demonstration  of 
renewable  energy  sources. 

The  program's  goal  is  to  provide  15  percent  of  the  state's  energy  needs 
from  renewable  sources  by  the  year  2000. 

The  act  establishing  the  program  provides  funding  for  such  work.  The 
program  is  administered  by  the  Energy  Division  of  the  Department  of 
Natural  Resources  and  Conservation,  and  grants  are  awarded  for  pro- 
jects which  research,  develop  or  demonstrate  such  renewable  energy 
sources  as  solar,  wind,  geothermal,  water,  and  biomass.  The  program 
had  been  receiving  1.9  percent  of  the  state's  Coal  Severance  Tax  not 
held  in  trust.  As  of  January,  1980,  this  amount  is  2.5  percent. 

The  Department  will  grant  funding  for  projects  conducted  in  Montana 
and  applicable  to  this  state's  energy  needs;  grants  are  given  for  a  period 
of  one  year.  Information  relating  to  the  projects  is  made  available  to  the 
public. 
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Solar  Sources 

Judging  by  the  number  of  unsolicited  proposals  submitted  to  the 
Renewable  Energy  Program  for  solar  projects  (more  than  double  the 
number  submitted  in  all  other  renewable  energy  categories  combined), 
this  energy  form  is  by  far  the  most  popular  among  citizens  of  the  state. 
Along  with  wood,  solar  energy  offers  the  best  potential  for  widespread 
use  in  the  next  two  to  five  years. 

To  further  solar  development  and  use,  data  on  the  amount  of  available 
solar  energy  needs  to  be  collected  across  Montana,  so  that  solar  systems 
can  be  properly  sized.  The  types  of  solar  systems  which  perform  best  and 
most  economically  in  a  given  type  of  building  also  need  study.  Since  it 
has  been  shown  that  solar  energy  works  as  a  residential  heating  source, 
no  additional  demonstration  projects  of  this  type  will  be  funded. 
However,  new  high  performance,  low  cost  innovations  and  limited  com- 
mercial scale  development  of  solar  energy  will  continue  to  be  explored. 

The  Renewable  Energy  Program  wants  to  double  solar  energy  use  in 
Montana  within  the  next  two  years.  To  do  this,  grant  proposals  will  be 
considered  which  will: 

1)  Review  and  verify  new  solar  technology  for  use  in  Montana 

2)  Develop  criteria  to  judge  solar  systems  performance 

3)  Review  and  verify  computer  models  of  system  performance 

4)  Collect  and  distribute  solar  resource  information  to  the  state 

5)  Assist  in  the  development  of  component  and  system  designs 

6)  Conduct  a  solar  market  analysis 

7)  Encourage  use  of  solar  energy  by  state  and  local  government 


Wind  Sources 

In  a  number  of  areas  across  the  state,  small  wind  generators,  capable 
of  producing  1-25  kilowatts  (KW),  and  intermediate  systems,  capable  of 
producing  25-250  KW,  can  be  a  practical  and  economical  means  of  pro- 
ducing energy.  Although  a  variety  of  these  systems  are  available  on  the 
market,  their  high  cost  and  low  performance  have  restricted  their  use  in 
Montana. 

To  help  make  these  wind  systems  more  economical  and  functional  for 
Montanans,  accurate  wind  resource  data  needs  further  development. 
Weather  hazards,  such  as  high  gusting  winds  and  icing,  need  further 
study.  In  addition,  the  problems  of  access  to  the  electric  grid  network, 
maintenance,  and  servicing  need  to  be  addressed. 

In  order  to  increase  the  use  of  small  and  intermediate  wind  electric 
systems,  grant  proposals  will  be  considered  which  will: 

1)  Aid  in  the  development  and  testing  of  small  and  intermediate  wind 
systems 

2)  Collect  and  evaluate  information  on  available  wind  systems 

3)  Collect  and  distribute  wind  resource  information  to  the  state 

4)  Develop  criteria  to  judge  wind  systems  performance 

Hydro  Sources 

Montana  has  many  sites  where  small-scale  hydro  systems  could  be  pro- 
ducing electrical  or  mechanical  power  within  the  next  two  to  five  years. 

The  state's  most  suitable  sites  for  hydroelectric  generation  need  to  be 
identified.  Agencies,  such  as  the  U.S.  Forest  Service  and  the  Soil  Con- 
servation Service,  can  provide  data  to  help  select  these  sites. 

Hydro  systems  need  to  be  tested  to  determine  reliability,  ease  of  use, 
need  for  design  changes,  and  performance  under  different  conditions. 
Computer  models  can  be  developed  from  this  information  to  help  con- 
sumers pick  the  proper  system. 

The  Renewable  Energy  Program  wants  to  complete  the  testing  and 
evaluation  of  small-scale  hydroelectric  systems  within  the  next  two  years. 
To  do  this,  grant  proposals  will  be  considered  which  will: 

1 )  Aid  in  the  development  and  testing  of  high  efficiency  hydro  systems 

2)  Develop  criteria  to  judge  hydro  system  performance 

3)  Review  and  verify  computer  models  of  system  performance 

4)  Collect  and  distribute  information  on  hydro  systems 
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Biomass  Sources 

Wood,  farm  crops  and  crop  residues,  paper,  municipal  sewage,  and 
animal  waste  are  examples  of  biomass  energy  sources.  Biomass  generally 
refers  to  organic  materials,  such  as  plant  and  animal  waste,  which  can  be 
used  to  make  energy. 

Wood  is  the  most  popular  form  of  biomass  used  today.  As  more  wood  is 
used  for  fuel,  problems  with  the  environment,  safety,  and  technology 
have  appeared.  Design  changes  may  be  needed  to  improve  the  efficien- 
cy of  wood  systems  and  reduce  pollution  they  may  produce. 

Another  process — the  fermentation  of  animal  or  plant 
waste — produces  methane,  a  high-grade,  transportable  fuel.  Design  and 
construction  of  a  pilot  plant  to  produce  methane  will  test  research  fin- 
dings and  direct  further  development. 

Other  types  of  fuels  that  can  be  produced  from  biomass  sources  are 
ethanol  and  hydrogen.  The  best  ways  to  produce  these  fuels  at  com- 
petitive prices  are  being  studied  and  designs  for  a  pilot  conversion  plant 
are  being  developed. 

The  Renewable  Energy  Program  has  determined  that  a  community- 
scale  biomass  conversion  facility  is  economically  and  technologically 
feasible  and  now  wants  to  assist  with  site-specific  feasibility  studies.  In 
addition,  the  Program  wants  to  complete  the  final  design  of  a  pilot 
methane  digester  within  the  next  two  years.  To  do  this,  grant  proposals 
will  be  considered  which  will: 

1)  Aid  in  the  improvement  of  biomass  conversion  technology 

2)  Find  out  if  biomass  energy  production  can  compete  with  conven- 
tional fuels  on  an  economic  and  technological  basis 

3)  Collect  and  distribute  biomass  resource  information  to  the  state 

4)  Aid  in  the  design  and  development  of  pilot  biomass  conversion 
systems 

5)  Develop  criteria  to  judge  biomass  use  systems 
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Geothermal  Sources 

Finding  ways  to  use  geothermal  energy  directly,  such  as  for  space 
heating,  crop  drying,  or  aquaculture,  is  one  facet  of  the  Renewable 
Energy  Program. 

The  Program  will  focus  on  direct  use  of  geothermal  energy,  since 
direct  use  relies  on  existing  equipment  and  techniques.  Many  suitable 
sites  for  such  use  have  already  been  found. 

Indirect  use,  such  as  production  of  electric  power  from  geothermal 
energy,  has  been  more  experimental,  more  costly  and  no  sites  having  a 
high  enough  temperature  have  been  located  in  Montana. 

The  Renewable  Energy  Program  wants  to  start  development  of  two 
direct-use  geothermal  systems  within  the  next  two  years.  To  do  this,  grant 
proposals  will  be  considered  which  will: 

1 )  Assist  with  surface  geology  studies  at  high-priority  geothermal  sites 

2)  Aid  in  subsurface  reservoir  assessment  at  selected  sites 

3)  Find  out  if  direct  use  geothermal  energy  production  can  compete 
with  conventional  fuels  on  an  economic  and  technological  basis 

4)  Aid  in  the  development  of  selected  geothermal  sites 

5)  Develop  criteria  to  judge  geothermal  systems 
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Public  Information  and  Education 

The  public  needs  to  have  more  information  about  renewable  energy 
sources  and  how  to  use  them  in  Montana.  A  public  information  and 
education  campaign  to  promote  renewable  energy  use  is  one  way  to 
reach  the  goal  of  providing  15  percent  of  the  state's  energy  needs  from 
renewable  sources  by  the  year  2000. 

Information  and  education  projects  should  involve  the  major  media, 
public  schools  (including  vocational,  adult  education  and  the  university 
system),  the  distribution  of  pamphlets  and  other  materials,  ''how-to"  pro- 
jects and  community  displays.  Existing  public  and  private  education  pro- 
grams should  be  coordinated  with  any  new  programs. 

The  Renewable  Energy  Program  wants  to  increase  general  public 
knowledge  of  renewable  energy  systems  and  devices  by  20  percent  by 
July  1,  1981.  To  do  this,  grant  proposals  will  be  considered  which  will: 

1)  Conduct  public  information  efforts 

2)  Survey  and  evaluate  current  public  education  efforts 

3)  Develop  a  public  education  effort  aimed  at  high-priority  needs 

4)  Start  general  education  programs  for  specific  groups 

Training 

Montana  needs  skilled  trades  workers,  bankers,  appraisers  and  others 
who  are  knowledgeable  about  renewable  energy  to  help  encourage  its 
use. 

Training  those  who  design,  manufacture,  install,  and  maintain 
renewable  energy  systems  and  those  who  finance,  appraise,  and  regulate 
renewable  energy  projects  will  help  remove  barriers  to  the  use  of 
renewable  energy  systems  in  the  state. 
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For  example,  installing  an  active  solar  system  requires  no  new  plumb- 
ing techniques,  but  plumbers  hesitate  to  bid  on  these  jobs  because  they 
have  no  experience  on  which  to  figure  the  total  amount  of  labor  involved. 

The  Renewable  Energy  Program  wants  to  determine  statewide  training 
needs  and  have  training  packages  ready  for  use  during  the  next  three 
years.  To  do  this,  grant  proposals  will  be  considered  which  will: 

1)  Survey  and  evaluate  current  training  efforts 

2)  Determine  training  needs  of  groups,  such  as  trade  unions,  inspec- 
tors, contractors,  assessors,  real  estate  agents,  bankers 

3)  Develop  a  plan  to  meet  high-priority  training  needs 

4)  Select  or  develop  training  packages  aimed  at  specific  groups 

5)  Start  high-priority  training  efforts 

Technical  Assistance 

An  innovator  may  have  a  workable  concept  for  a  new  design,  but 
unless  he  knows  how  to  develop,  manufacture  and  market  his  idea,  it  may 
remain  just  an  idea. 

Technical  assistance  for  innovators  in  fields  such  as  engineering, 
marketing,  law,  and  management  can  be  crucial  to  the  development  of 
reliable,  efficient,  and  cost  effective  renewable  energy  systems. 

The  Renewable  Energy  Program  is  continuing  to  determine  needed 
forms  of  assistance  and  wants  to  devise  a  plan  to  help  meet  those  needs 
within  the  next  two  years.  To  do  this,  grant  proposals  will  be  considered 
which  will: 

1)  Develop  institutional  assistance  for  innovators 

2)  Determine  the  additional  forms  of  assistance  needed 

3)  Develop  a  plan  to  meet  new  needs 

4)  Start  high-priority  assistance  efforts 
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Financial  Incentives 

The  cost  of  renewable  energy  will  have  to  be  competitive  with  conven- 
tional fuels  to  make  it  attractive  to  consumers. 

To  stimulate  demand  for  renewable  energy  systems,  changes  are 
needed  in  pricing  and  in  subsidies,  such  as  tax  credits,  tax  exemptions, 
and  low-interest  loans.  Ways  to  lower  the  initial  cost  of  these  systems  are 
needed. 

Financial  incentives  should  be  tailored  to  the  kind  of  user,  (e.g. 
residential  or  commercial).  Low-income  households  should  receive 
special  attention  since  a  large  portion  of  their  income  is  increasingly  be- 
ing spent  on  energy. 

The  Renewable  Energy  Program  wants  to  provide  the  public  with  infor- 
mation on  current  financial  incentives  aimed  at  increasing  renewable 
energy  use  as  soon  as  possible.  To  do  this,  grant  proposals  will  be  con- 
sidered which  will: 

1)  Survey  and  evaluate  existing  public  and  private  financial  incen- 
tives 

2)  Aid  in  development  of  financial  incentives 

3)  Distribute  information  on  financial  incentives  available  for  installa- 
tion of  renewable  energy  systems  to  the  state 

Legal  Incentives 

Legislation  could  identify  or  eliminate  many  barriers  to  the  widespread 
use  of  renewable  energy  systems  in  Montana.  Building  codes,  the  right  to 
access  to  sunlight,  and  product  and  service  reliability  are  examples. 

Building  codes  may  interfere  with  the  installation  of  renewable  energy 
systems  by  not  addressing  their  special  needs.  The  state's  building  code, 
which  applies  to  all  city,  county,  and  state  owned  buildings  as  well  as 
buildings  open  to  the  public,  can  be  revised  by  the  Legislature.  To  make 
these  code  changes  apply  to  residential  use,  they  would  need  to  be 
adopted  on  a  local  basis. 
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The  right  to  solar  access  at  a  particular  location  is  an  important  con- 
sideration in  buying  a  solar  energy  system,  especially  in  urban  areas. 
Solar  access  must  be  guaranteed,  but  in  a  way  that  does  not  violate  other 
existing  rights. 

Since  Montana  does  not  have  a  procedure  for  certifying  renewable 
energy  systems,  subsystems  or  components,  consumers  may  be  reluctant 
to  buy  them.  In  addition,  the  competence  of  installers,  who  may  not  be 
licensed  members  of  building  trades,  may  be  another  obstacle.  Both 
legislation  and  industry  cooperation  may  be  needed  to  solve  these  pro- 
blems. 

The  Renewable  Energy  Program  wants  to  provide  the  public  with  infor- 
mation on  legal  problems  as  they  arise  and  develop  legislative  proposals 
addressing  any  needed  legal  incentives  by  January  1,  1981.  To  do  this, 
grant  proposals  will  be  considered  which  will: 

1)  Provide  case  studies  on  legal  barriers  to  renewable  energy  use 

2)  Review  national  and  other  states'  incentive  practices 

3)  Provide  an  in-depth  review  of  incentive  needs  and  propose  incen- 
tives needed  in  Montana 

4)  Develop  legislative  proposals  for  new  laws 

5)  Introduce  legislation 

6)  Publish  new  legal  incentive  information,  such  as  case  studies,  rules 
and  regulations,  and  administrative  orders 

7)  Determine  problems  with  codes,  (e.g.  building  codes)  in  on-going 
projects 
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Purchasing  Practices 

Consumer  protection  information  will  help  people  know  what  they  can 
realistically  expect  from  renewable  energy  systems.  This  information 
needs  to  be  developed  for  systems,  subsystems  and  components  and  their 
installation  and  maintenance. 

Warranties  and  performance  certification  will  reduce  the  chance  that 
consumers  will  be  deceived  about  system  performance,  reliability,  or 
quality  of  construction. 

The  long-term,  real  cost  of  a  renewable  energy  system  must  be  deter- 
mined. A  standard  way  of  stating  the  cost  of  energy  from  these  systems  is 
needed  to  allow  consumers  to  make  intelligent  comparisons  between 
renewable  systems  and  conventional  systems. 

The  Renewable  Energy  Program  wants  to  begin  distribution  of  pur- 
chasing guidelines  as  soon  as  possible.  To  do  this,  grant  proposals  will  be 
considered  which  will: 

1)  Conduct  economic  analysis  of  existing  systems 

2)  Develop  consumer  guidelines  for  purchase  of  renewable  energy 
equipment 

3)  Collect  and  distribute  procedures  for  an  analysis  of  the  life-cycle 
cost  of  systems 

4)  Develop  and  distribute  purchasing  aids  and  guidelines  for 
renewable  energy  systems,  such  as  warranties,  performance 
criteria,  life-cycle  cost  analysis,  testing,  and  certification  informa- 
tion 
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Performance  Criteria 

Ways  are  needed  to  determine  the  minimum  and  average  performance 
that  can  be  expected  from  renewable  energy  systems  used  in  Montana. 

These  performance  criteria  must  take  into  account  how  conditions  dif- 
fer across  the  state  and  the  effect  of  severe  weather  hazards,  such  as  high 
wind,  icing,  and  hail  storms  on  these  systems.  Accurate  performance 
criteria  for  Montana  can  help  determine  the  best  system  for  a  particular 
location  and  use,  its  cost,  and  the  cost  of  the  energy  it  produces. 

Performance  data  can  also  be  used  in  conjunction  with  a  home's 
characteristics  and  a  computer  model  to  give  the  homeowner  information 
for  deciding  whether  to  convert  to  a  solar  energy  system.  This  data, 
along  with  computer  models,  can  be  used  to  design  more  effective 
renewable  energy  systems.  Computer  models  can  also  improve  the  abili- 
ty to  test  and  compare  new  systems,  instead  of  building  every  alternative 
design  in  order  to  test  it. 

The  Renewable  Energy  Program  wants  to  publish  performance  criteria 
for  high  priority  renewable  energy  systems  over  the  next  two  years.  To  do 
this,  grant  proposals  will  be  considered  which  will: 

1)  Collect  and  evaluate  performance  information  on  systems,  sub- 
systems and  components 

2)  Evaluate  the  performance  of  systems,  subsystems,  and  components 

3)  Establish   minimum   and  average   performance   expectations   for 
renewable  energy  devices 

4)  Publish  and  distribute  performance  criteria 

5)  Evaluate  performance  criteria  to  see  if  they  are  valid  and  reliable 

6)  Collect   and   distribute   performance    information   from   national 
sources 
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Energy  Compatibility 

Renewable  energy  systems  should  be  designed  and  installed  so  they 
are  as  compatible  as  possible  with  conventional  energy  systems.  In  the 
next  two  to  five  years,  major  compatibility  problems  will  occur  between 
solar  and  wind  systems  and  electric  utilities. 

Utilities  determine  the  maximum  generating  capacity  they  must  main- 
tain by  figuring  the  peak  demand  load.  Demand  varies  on  a  daily  and 
seasonal  basis.  If  conventional  utilities  are  forced  to  maintain  high  peak 
demand  loads,  they  may  be  able  to  establish  rates  which  penalize  owners 
of  renewable  energy  systems  who  rarely  need  to  use  conventional  energy 
sources  at  full  capacity.  Renewable  energy  units  with  storage  capability 
can  reduce  the  peak  demand  load. 

The  problem  of  peak  demand  loads  exists  mainly  with  electric  utilities. 
Because  gas  distribution  systems  have  a  built-in  amount  of  storage,  daily 
and  seasonal  load  variations  are  not  as  much  of  a  concern. 

The  Renewable  Energy  Program  wants  to  blend  wind-electric  and 
hydro-electric  systems  with  the  existing  electric  grid  and  determine  the 
impact  of  peak  load  requirements  on  the  utility  system.  To  do  this,  grant 
proposals  will  be  considered  which  will: 

1)  Review  and  verify  backup  requirements  for  renewable  energy 
,  systems 

2)  Determine  impact  of  backup  requirements  on  conventional  utilities 

3)  Develop  performance  criteria  for  renewable  energy  systems  which 
reduce  impact  on  utilities 

4)  Review  and  verify  ways  to  blend  renewable  energy  systems  with 
conventional  energy  delivery  systems 
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